Texas Agricultural Experiment Station. A portion of the work described here was taken from a dissertation submitted by Page W. Morgan for the Ph.D. degree at the A & M College of Texas, August, 1961. 2°cold room. Samples were crushed while frozen and homogenized with a blender in 3 ml of water per gram of fresh tissue. The brei was squeezed through four layers of cheese cloth and centrifuged at 22 ,000 X g for 20 minutes at 00. This centrifugation was assumed sufficient to remove nmitochondria and all larger particles.
The resultant particle-free liquid (hereafter termed extract) was either dialyzed or treated with acetone. Dialysis was conducted in the cold in 10 liter batches of deionized water changed daily for at least 3 days. At the end of the dialysis period the extract was centrifuged as before. Purification by acetone precipitation was carried out accor(ling to the method of Galston and Baker (9) . The precipitate was redissolved in w-ater, dialyzed 24 hours, centrifuged as before and assayed immediately or stored in the dark at -20°until used. The activity of such preparations declined slowly in the cold room but it was still measurable after 60 days.
All of the experiments reported here in tabular or graphic form, except figures 2, 5 and 6 were conducted using acetone-purified enzyme. Tests for occurrence of the enzyme in the species and races of cotton and the experiments illustrated in figures 2, 5, and 6 were conducted using a dialyzed extract for the enzyme source.
IAA Oxidase Assay. A manometric assay system was used. Each flask contained 30 ,Lmoles of IAA in the side arm; 0.2 ml of 20 % KOH in the center well with a filter paper wick; and 1 nml of 0. Riboflavin (0.0319 ikmole or 1 X 10-5 Ni) in the reaction nmixture reduced the lag period of the first enzynme preparations as much as 60 minutes but had little effect on the rate or stability of the reaction. Subsequently, the degree to which riboflavin reduced the lag was shown to be related to the inhibitor concentration (also demonstrated with gossypol, table I). The effect of several flavins on the inhibitorinduced lag in enzymatic destruction of IAA is shown in figure 4 (all materials were Nutritional Biochemicals Corp. products, FAD was 80-90 % purity).
The effects of riboflavin and FMN were approximately equal. but FAD was less effective. Based on these findings, riboflavin was added as a standard practice to all assay systems.
The action of riboflavin ( fig 4) -was concluded to be the inactivation of an inhibitor and not photooxi(lation of IAA (7) squares, flowers, and bolls of several commercial upland cotton varieties. In addition, it was present in all of the previously mentioned species of Gossypium and races of G. hirsutuon. The lag-inducing substance was also extracted from whole leaves by boiling them in water for 20 minutes.
Light was necessary for the riboflavin-mediated reduction of inhibiticn. Assay of an inhibitor-containing enzyme preparation in the (lark resulted in extension of the lag period until the room lights were turned on (30-80 ft-c at the bath surface) (fig 5) . Without riboflavin, the lag period extended over 60 minutes beyond the end of the dark period. The result was obviously the inactivation of the inhibitor instead of light-activation of an enzymle, since the lag can be added to an active enzyme preparation with an enzvnme-free. boiled extract (fig 3) . Results shown in figures 3 and 5 have been repeated several times.
The major effect of the inhibitor was to cause a lag in the start of rapid oxygen absorption (luring IAA oxidation; but mleasurements indicated that there was also an effect upon the rate of the subsequent reaction. fig 6 ) . pparentlv, the inhilbitor (lialyzes mlore readilyN from those extracts prepared w\Nith the miiore aci(lic buffers; therefore, there nmay be somiie type of b)ond between the inhibitor and the leaf protein w-hiclh is broken more readily under aci(d conditicnis. All of the samples ha(l reaclhe(d a pH equilibriumlil prior to assay.
Otlher Inlhibitors. Gossvpol, a phenolic substance found( in cotton seed, leaves, ain(l roots ( 21 ) , has certain struictural sinmilarities (5 ) to an IAA oxidlase inhibitor in peas (19) . Gossvpol acted as a potent inhibitor of the cotton leaf enzyme (table I' idenitifiedI in peas (6, 19) , functionedl in our assay system in a miianlner idlentical to gossvpol and the lnatuiral inhibitor fromii cotton (fig 5 & 7) . It causecl a marked lag period at 1 X 10-4 M and was reversed by light and riboflavin, either of which alone had no noticeable effect.
Peroxidase. Due to the widely accepted role of peroxidase in the destruction of IAA, the relationship of peroxidase and IAA-oxidase activity in cotton leaves was determined. All preparations active as IAA oxidase have also had peroxidase activity. However, the converse was not true. Crude homogenates of cotton leaves have immediate peroxidase activity, -et rarely have such preparations oxidized IAA without some type of purification. Even with samples of lowest inhibitor content (winter-grown seedlings) peroxidase activity was detected with less difficulty than IAA-oxidase activity.
We have found no significant stimulation of IAA oxidase of cotton leaves with hydrogen peroxide (Baker Chemical Co.) . A typical experiment is shown in figure 8 . 
Discussion
The results of this study show that an IAAdestroying enzyme system is present in extracts of the various parts of the light-grown cotton plant and that this system is apparently distributed throughout the genus Gossypium. Therefore, the participation of the enzyme in physiological processes in green tissue is a possibility.
The natural inhibitor of IAA oxidase in cotton is not unique (9, 11, 18, 19, 22, 24, 25, 26) , but its in vivo status is critical to the physiological significance of the enzyme in green tissue. Evidence has been presented that such inhibitors may regulate enzymic destruction of IAA (22) . In this connection, the interconversion of inhibitors and cofactors of IAA oxidase by a red-near infrared light mechanism has been proposed (8, 14, 19) . Also, inhibitor content is known to vary with (lay length (8) (27) was based on the finding that FMN (10-4 Mi) retards the rate of enzynmatic destruction of IAA in vitro (26, 27 (27) . Although our findings are also in vitro observations, they do indicate the possibility that the predominant role of flavins in light-grown plants containing both IAA oxidase and inhibitors may be to encourage destruction of rather than protection of IAA (27) .
The reversal of IAA-oxidase inhibition by light, without added flavins, has been noted previously (9, 11) . Evidence was obtained in one study (9) indicating that the photoreceptor involved was a flavoprotein.
Two different light reactions could be involved in the regulation of IAA oxidase-inhibitor levels. Thus red light stimulates the synthesis of inhibitors (kaempferol &/or others in peas; 14, 19) , but riboflavin and light (presumably blue, see 9) accelerates the inactivation of inhibitors (cotton inhibitor, gossypol, & kaempferol; this paper).
The similarity between the inhibitory effect of gossypol and the unidentified inhibitor present in tissue extracts suggests the possible existence in cotton of IAA-oxidase inhibitors with considerable differences in chemical structure froml those already identified in peas (6, 19) .
The significance of the absence of a hydrogen peroxide-stimulation (fig 8) cannot be determined without further study. A similar report has been made by Sacher (23) , but the stimulatory effect of hydrogen peroxide in other systems is well-knowvn (10, 16, 18, 20) .
Summary
An enzyme capable of oxidizing IAA in the presence of 1\InCl2 and 2,4-dichlorophenol was d(emonstrated in dialyzed extracts and redissolved acetone powders of light-grown cotton leaves, stems, petioles. and roots. The enzyme is also highly active in leaves of several other species of Gossypium and races of Gossypiton hvirsutuni. 
